Cisplatin is an anti-cancer drug used in chemotherapy. One of the limiting side effects of cisplatin is decreasing genital gland function, azoospermia and oligospermia. Tribulus terrestris (TT) has been used as an aphrodisiac. The present study amid to investigate the protective effect of TT hydroalcoholic extract against cisplatin-induced apoptisis on testis in mice.
Introduction:
is-Diamminedichloroplatinum (II) (cisplatin) is one of the most effective anticancer agents for the treatment of patients with a wide spectrum of tumors. However, the use of a high dose of cisplatin is difficult in practice predominantly because of its strong side effects occurring in the reproductive tracts [13] .
Cisplatin toxicity is occurred by increased production of reactive oxygen species (ROS) and decreased production of antioxidants [9] . The formation of ROS depends on the concentration of CDDP and the duration of exposure. ROS might reduce the capacities of the cell by DNA damage [7] .
Tribulus terrestris (TT) herb has been commonly used in folk medicine to energize, vitalize and improve sexual function and physical performance in men. Although different effects of TT on animals and men have been evaluated and many active compounds from TT extract have been established, the mode of its action and efficacy remains uncertain and controversial. It is widely believed that TT affects strongly the androgen metabolism increasing significantly testosterone or testosterone precursor levels [14] .
Studies show that Tribulus terrestris contains steroids, saponins, flavonoids, alkaloids, unsaturated fatty acids, vitamins, tannins, resins, nitrate potassium, aspartic acid and glutamic acid [18] . This plant has several advantages including antimicrobial, antibacterial, antioxidant and antitoxic activities and is used in the treatment of cardiovascular diseases, diabetes, tumors, articular pains and respiratory diseases [2] .
The aim of the current study is to investigate the influence of TT extract on histological characteristics of testis. TUNEL assay was also performed for showing the occurrence of apoptosis in the testis.
Materials and Methods

Preparation of plant extract
T.terrestris was purchased from a traditional medicine center and identified and authenticated by a botanist. T. terrestris (400 g) were powdered and added to 800 cc of 70% ethanol and were left to macerate at room temperature for 4 hours. Then, the soaked seeds were extracted by percolation method and the obtained extract was concentrated in the vacuum and was dried in the flat surface [20] . The weight of the obtained extract was 6.5 g. The extract was dissolved in distilled water and was immediately administered interaperitonealy (IP) to mice, it was expressed as mg of extract per kg of body weight and the injection was administered from day one for 4 days.
Drug
Cisplatin (EBEWE Pharma, Unterach, Austria) was dissolved in saline in darkness,10-15 min before use and an intraperitoneal injection (5.5 mg/kg) was given at the first day of experiment [5] .
Animals-inberd
Thirty male Balb/c mice with weight of 25-30 g were used. Animals were kept in the temperature of 22±2ºC, under controlled environmental conditions, 12-hour light-dark cycles and fed with standard pellet chow and water ad libitum. All experiments procedures were conducted in accordance with the principles for the care and use of laboratory animals in research center and approved by local ethics committee of our university.
Experiment protocol
After a quarantine period of 7 days, 30 mice were randomly divided into five groups (n=6). Group I was used as control group and received saline interaperitonealy (I.P). Group II received only cisplatin in single dose of 5.5 mg/kg/ i.p. daily. Group III received cis-platin+ 100mg/kg extract of TT. Group IV received cisplatin+ 300 mg/kg extract of TT. Group V received cisplatin+500mg/kg extract of TT. Experimental groups were treated over period of 4 consecutive days.
After 4 days, pubertal mice of five groups were weighed and were anesthetized with ethylether and killed by decapitation. The testes were removed and weighed. Then, 5 μ m histological sections were achieved from paraffin blocks of left testes. The sections stained with Hematoxilin and Eosin and also with terminal deoxynucleotidyl transferase (TdT)-mediated deoxy-UTP nick end labeling (TUNEL) as previously described [8] .
Morphometry
For this purpose we measured the external diameter and the lumen diameter of 150 seminiferous tubules per animal by fitting a graticule of a calibrated linear scale in the ×10 eyepiece of Leitz microscope at objective lens ×40 using of calibrated Motic software. For mea- 
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suring the tubular diameter was subtracted from luminar diameter [23] .
Maturity of germ line epithelium
About 100 tubules per animal were evaluated for determining the maturity of germ line epithelium by X10 objective lens which was served for this propose [22] .
TUNEL Assay
Apoptosis was assessed by terminal deoxynucleotidyl transferase (TdT)-mediated deoxy-UTP nick end labeling (TUNEL) assay by using In Situ Cell Death Detection Kit, AP (Roche Diagnostics Deutschland GmbH, Germany; 16848091).
The paraffin sections were dewaxed and rehydrated by standard methods. Proteases were added and incubated with 5% of appropriate normal serum for 30 min at 37C. The slides were washed in phosphate buffered saline (PBS). The sections were permeabilised (2 min, on ice) and incubated with TUNEL reaction mixture (60 min, 37C). Anti-fluorescein-AP was added and incubated (30 min, 37C). Contra staining was undertaken with propidium Iodide (PI; 1µg/ ml-1). Apoptotic index (AI) was calculated by dividing the number of TUNEL-positive cells to total number of the cells in randomly focused fields, and the result was multiplied by 100 [21] .
Statistical analysis
Values are expressed as mean ± SD. Statistical analysis was performed by unpaired Student's t test and a significance was put at P<0:05.
Results
The mean of weights of body and testis had significantly decreased in E1 in comparison with control group (P=0.037) but it increased significantly in group that received cisplatin+ 300 mg/kg extract of TT in comparison with cisplatin group (P =0.01) ( Figure 1A,  B ). Testicular sections showed that the diameter of the seminiferous tubules were reduced in cisplatin treated mice (P=0.001) and seminiferous tubules diameter increased significantly (P=0.001) in group that received cisplatin+ 300 mg/kg extract of TT group in comparison with cisplatin group (Figure1C, 2) . TUNEL staining sections of the testis showed that both germ cells and Sertoli cells can be induced to apoptosis (Fig. 3) and evaluated apoptotic index of 
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these sections presented significant increase in cisplatin group in comparison with control group (P=0.001) ( Figure 1D,3 ).
Discussion
In the present study, protective effect of Tribulus terrestris hydroalcoholic extract on cisplatin-induced cytotoxicity in mice was evaluated. The results showed a significant declination in the weight of animals treated with cisplatin. These data support other studies that indicated reductions in body weight could be attributable to toxic side effect of chemotherapeutic drugs and it suggests that T. terristris reliefs the adverse effects of cisplatin [25] . The present study also showed histological damage in testis of mice after 4 days of injection of one cytotoxic dose of cisplatin. The results obtained from the present study revealed a remarkable increase in body weight and reproductive organs weight which were significantly higher than the controls after four days of treatment. Beside these therapies, herbal ex-tracts have attracted the attention of many researchers for reducing the side effects of chemotherapeutic agents. This attenuation is based on the fact that free radicals that mediate reactions are responsible for a wide range of cisplatin induced side effects. Consequently, anti-oxidants have been shown to protect nonmalignant cells and organs against damage by cisplatin [4] .This increase was possibly due to that treatment which affected the metabolic pathway towards hypoglycemic condition resulted in stimulation of growth hormone (GH) secretion from anterior pituitary gland that encourages secretion of insulin like growth factors "IGF-I and II" [16] . This hormone is necessary to stimulate skeletal muscle growth, regulate lipolysis and promote cellular uptake of amino acids [11] . This result is in agreement with result of other researchers who reported a significant increase in body weight of female mice [1] , and male mice treated with TT extract. Insulin like growth factors I and II play important role in increasing protein synthesis and decreasing protein catabolism [24] . 
A r c h i v e o f S I D www.SID.ir
The other possibility is that this increment may be due to the presence of some substance (s) in the extract that stimulates the regulation of fats and carbohydrates metabolism. It has been reported that TT may be a good appetizer and digestion promoter [10] .
In the present study, apoptotic DNA fragmentation was determined in kidney and testis using the TUNEL technique. A single dose of cisplatin caused apoptosis in testes (germ cells and Sertoli cells). The high rate of apoptosis in the present study suggests that apoptosis is an important mechanism of toxicity of cisplatin. Chemotherapy leads to single and double DNA strand breaks, most often followed by cell death. Recent studies have shown the important role of apoptosis in the pathogenesis of cisplatin testicular [3, 19] .
Thus, together with other herbal extracts, teribulus terrestris reduces apoptosis of cisplatin by decreasing the number of apoptotic cells that can be considered as the antioxidant activity or diuretic effect of Tribulus Terrestris.
This increment may be caused by antioxidant activity of the extract or by some TT aqueous extract contents such as saponins (disgenin) and sterol (β-siosterol, stigma sterol) which contain phytoestrogen [6] .
On the other hand, the active chemical in T. terrestris is likely to be protodioscin (PTN) [14] . The antioxidant activity of T. terrestriss could be attributed to its flavonoidal content [17] . Flavonoids act as scavengers of various oxidizing species i.e. super oxide anion (O2-•), hydroxyl radical or peroxy radicals, they also act as quenchers of singlet oxygen [12] .
In conclusion, treatment of male mice with extract of TT showed obvious effects on the testis studied. The four days period of treatment seems to be more effective on both testis and apoptotic index.
